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Abstract of CN1 369721 

The invention relates to integrated micro-sphere lens typed structure of optical fiber collimating 
element. Multi V typed groove array is etched on the base plate or multi optical wave-guide array 
isformed on the base plate. At least a blast seat and micro-sphere lens is formed between V typed 
grooves or optical wave-guides, Which are face to face arranged in array, by coating first aggregating 
layer and third aggregating layer of high light transmission rate and through micro image preparing 
process and heating process. Optical fiber can be laid on the V type groove, and an upper cover is 
covered on said micro-sphere lens, grooves, optical fiber or optical wave-guide. Allocating the micro- 
sphere lens and the groove or the optical wave-guide property can collimate the optical fibers or optical 
wave-guides, which locate to two sides of the micro-sphere lens. 
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English translation of relevant pan of CN1369721A 

Optical fibre aligning element for integrated microsphere lens 
Abstract 

The invention relates to integrated microsphere lens typed structure of optical fiber collimating 
element. Multi V typed groove array is etched on the base plate or multi optical wave-guide 
array is formed on the base plate. At least a base seat and micro-sphere lens is formed 
between V typed grooves or optical wave-guides, which are face to face arranged in array, by 
coating first aggregating layer and third aggregating layer of high light transmission rate and 
through lithography process and. heating process. Optical fiber can be laid on the V type 
groove, and an upper cover is covered on said micro-sphere lens, grooves, optical fiber or 
optical wave-guide. Allocating the micro-sphere lens and the groove or the optical 
wave-guide property can collimate the optical fibers or optical wave-guides, which locate to 
two sides of the micro-sphere lens. Thus, the present invention can provide a structure of 
optical fiber collimating element which can be manufactured with a simple process and in an 
integrated and in batch manner. 



P4 line 14- P5 line 15 

Please refer to the manufacturing process flowchart of the present invention as illustrated in 
Fig 3-1 , Fig 3-2, Fig 3-3. Fig 3-4, Fig 3-5. Fig 3-6 and Fig 3-7. As these figures illustrate: first, 
providing a base plate 1 made of silicon as Fig 3-1 shows; then, as Fig 3-2 illustrates, a 
lithography process is performed on the surface of said silicic base plate 1 used as 
manufacturing master material through bulk micromaching, and mask aligner or stepper are 
used to expose somewhere appropriate on the base plate 1 with pattern array forming thereon, 
and then, an anisotropic etching process is performed using proper etching solution, by 
which a V type groove 11, having a proper angle, dimension and depth, is etched on the place 
where having formed a pattern after the exposure; Fig 3-3 illustrates a first polymer layer 
composed of photosensitive material of polyimide coated on the surface of the silicic base 
plate 1 by spin coating technique and second polymer layer 6 consisting of macomolecular of 
polymethacrylate or polyacrylate and being coated on the surface of the first polymer layer 5 
after the same having been coated, wherein the composition of said second polymer layer 6 
possessing photoresist of high light transmission rate and glass transition temperature (Tg) 
lower than that of the first polymer layer 5; Fig 3-4 shows a lithography process applied to the 
first polymer layer 5 and the second polymer layer 6 for forming a plurlity of pattern blocks, 
which are round or oval, so that the first polymer layer 5 and the second polymer layer 6 are 
piled to form a columnar structure; as Fig 3-5 illustrates, a globular microspheric lens 2 and a 
base seat 7 are formed respectively by the second polymer layer 6 and the first polymer layer 
5 by heating them with the base plate 1 to a temperature higher than the glass transition 
temperature of second polymer layer 6 but lower than that of the first polymer layer 5 and 
thencooling the same, wherein the second polymer layer 6 being softened to melted, 
beginning to flow back along with its increasing fluidity and becoming sphere shaped under the 
influence of the tensility of its surface , whereas the dimension of said first polymer layer 5 
becoming constricted from heat; Fig 3-6 (A-A sectional view of Fig 1 ) illustrates the optical fiber 
3 being laid on the V type groove after formation of said microspheric lens 2 and said base 
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seat 7 and located to two sides of the microspheric lens 2 with its center collimated with that of 
the microspheric lens 2 by fixing angle with the V type groove 11 etched on the base plate 1 
through anisotropic etching process and by adapting its self to appropriate size and depth of 
the same; Fig 3-7 shows an upper cover 4 being covered on said microspheric lens 2, grooves 
and optical fiber 3, opposite to the base plate 1, encapsulating the whole and completely 
fastening optical fiber 3 by said upper cover 4 and said base plate 1 in the manner of the 
optical fiber 3 and the microspheric lens being fully sealed so as to prevent the external 
illuminating source from disturbing optical fiber 3 during future optical signal transfer and 
consequently influencing the quality of the same. 
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JJM^/&i^i£.S4SL(l)Ji#J V SI ^#(11), -^.S-^— ^&(7)-^ 

®i3£&tit(2)1&&TT$[ V .3tMl4t(M)RI v V S! 

^ ^ *t*£^ -^it P£?'J J'J #} # IX| , -^^^(7)^-3"^^-^ 

V ^>4l#(ll)i«]ii:^^X*h, ^it^m^:(2)^i"-^^^(7)^ 

*t>M& A -J- iJT^ML( 1 ) Jl 44 Jt&4-(g) , ^ i ^ — J^(7)i? 



• ■ •* •••• «••••«• 



tft m =ts 



■ 

• * 

^-ife.^ii.iflCoptical fiber communication)^ , — $&L$L^-q&h 
(optical fiber passive element) Jt%f tftTT , ^—Zfifojtjjt 

£f*£&fe(fused biconical taper)^.^., £p#^#-;?fr£f- (optical fiber)iL4£ 
*}-;#., #^.—^^^.^42-^, &4%mz&fL2ftt<}2t&(fiber core)^ISt 

(gradient index lens , GRIN lens), + 6*j;fc-ifl.-f ^Vi£i£f^/r 

JtZf&si&Mft — $ti£^(microlens) , 4£JcJ^;& i&J'J it £f ft ^ifl 
^^A^^^it^f^^Q^t-^(waveguide)|sl &iit— 3£i£4&(ball lens), 
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RJ, ^it^^^(inbatch)^; ^JL, ^-f $tn %2tft*MtiL& A. 
ffl 3- (surface micro machining)^.^ , -J~ — JlMSLJi-fN'f'fc — #■ 

* 

Jl^/&JJM" V3!>#?#, ife,>iL-^-^#:^it:^(micro ball lens), 

^ * 

# # -fifc 3& 4fc , 154 JK 3i (lithography( ^ *P )) ^ 4* *J & 32 
(patternetching)^L^^f it^^^^hS^^-f ^4SL^^ , ^"^^^^^f- 

*A9i Sift, £iM^MttHH$M£J& *hf-#]#i± 

at*. , 

■ 
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2-1 ^LS 2-2, 4L^^^^^^#Jt&^^S. 
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7 ^^J&Bjm^#^*&#'J^ 




3!fc4t 11, « V32## 11 #*W*#J;3r&#>J^£4S. 1 41*Jl, 



*.*f 3 -BTPWi-f-a v 3m# 11 f*j , v 11 J&ifa&tt 

2 itSftJL, -fc^ifc-Hasj-tf V^!^# 11 i*|>Mf 3, 

© 2-1 #r^, it V3S>*)# 11 #L&Mf— VMwfa$k#i, £r#i&MM 
*.<K*jfcft., &JtM 3 ^-nMSt-f:* V 32M>jJf 11 ft ifh*&lL& 
4km$. VSm# 11 *r*j£ifeii*jfc*f 3 it £>$-4±, Se.4-it^t 
2 4&i£;fc£f 3 ifiZfU 31. 2 sgi^Lt^*^ 

F*J — -f£jth-£;&i£;fc2f- 3 |B]6$*j->j£.; 2-2 #r^, i^^f 3 ft 

'4K*fc4*2, -»J!»«JiJL 4 i5*JM(Ll, tt**f 3 ifcfc- H # 
-^#8!© 3-1. m 3-2. £ 3-3. S 3-4. ® 3-5. S 3-6 3-7 

*4wK.9l*^*Jit*eL^*BB f *»B/5t*:#ib, 3-1 #f^, 

1, TtJ^ 1 &*k#l&; 4Mf, 3-2 #f^, ^ 

^^j^t^ra^PJl^-(bulk micromaching) , - #*£#J.2U& 1 %ty—jjnjL-%: 
*t, -f-*^#!|JM^ 1 ^^^t^^#J-ftat^(lithography process), 

Jri&*|-;<£#l<mask aligner)^ #i^^L(stepper), *H»4MSL .1 
&&X*t4TWL, ^^l^^^^'JiC(array)S#( P attern), 

*L 1 ^^i^^Ji— /&*^^iE^(polyimide)^^it^^^^^^ 
# — 5(polymer layer), &^&mzt&y£M£(spm 
coatimg)^, #|t— 3H-^A 5 ^Jt*J^j&, -J-** — ZH&M 5 4t 
& M i£ Jl & ^ ¥ J~ p5 # (polymethacrylate) & & *5 & ft 
(polyacrylate)^i^^-^#^^ia^^^-|^^^6, ^t, 



Jk 5 6^^L^#^i§->^.(gIass transition temperature, Tg); 3-4 

5 %%^-l$&Jk 6 3-5 
1 m&^—fd&M: 5 -^^J^^l^yg- 6 i4^^*hS, lib** 

5 ^*¥S'#*a>9L., 4Mfc*#.=.J|t^A 6.4Lf.AUMfc&, SUM**f 

S6.f.-fTjfa£tfr V3m# 11 J*), ^#PIM£i^»&i£:4£ 2 ft <ffi, 4* 
J^t^-fN^L 1 &#^&>\±teMik V32#)# 11 El^^^L, ^fge,^ 

t 2 t 3-7 #r^, -ti^m^^^t 

IkmkJtM. 4 ^i^g^SL 1, mMfotf 3 £^SI£/&, 

^**&*im.i±ig.i&&X#£^#i&&$L 2, 2 -5 its*. 
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91 tf> *!#i±^L-Br4t-^-f -rr *t4ft jfc, ^-f 1 £ $ £L (micro-optical bench 
system)_L, ^.-f^^^^au HWiJtA^^BtWIattjtJi, ^VA^nM 
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